row in mid-July ofboth years. Grain yield MT, in 1983 and 1984 . The genotypes responded differentially to increasing levels of inoculum. PI was measured from the center 2.3 m of 278212 and P1094424 were least susceptible and Marias was most susceptible. Lenore showed less each plot. yield reduction than Winridge and MT 7579, despite infection levels equal to or greater than those Analysis of variance combined over in these two genotypes. Resistance was not overcome at the inoculum levels used in this study, years was performed on percent infection suggesting that the high yield reduction in resistant lines in some years is influenced more by an and grain yield data. Regression methods unknown environmental component than by inoculum level.
were used to partition the main effect of inoculum level into linear and quadratic sum of squares to establish the type of Cephalosporium stripe disease of may be that genotypes respond differrelationship between the response winter wheat is caused by the soilborne ently to varying levels of inoculum. In variables and inoculum level. Regressions fungus Cephalosporium gramineum other vascular diseases, resistance has for individual genotypes were computed Nisikado & Ikata (Hymenula cerealis Ell.
sometimes been overcome by use of high using data from both years. The & Ev.). The pathogen enters the host inoculum densities (3), e.g., Fusarium significance ofregression coefficients was through root wounds and subsequently wilt of tomatoes (2), Fusarium wilt of radtested using the error mean square from colonizes vascular bundles (4, 8) . Mycelia, ish (13) , and Verticillium wilt of mint (5). the combined analysis of variance.
gums, and gels are produced in colonized In 1982, we observed that the disease vascular bundles that disrupt the water was extremely severe, and genotypes with economy of infected plants (12). Early some resistance to C. gramineum were RESULTS AND DISCUSSION visual symptoms include longitudinal severely infected. We were concerned that Differences among genotype and stripes on leaves, sheaths, and culms. The resistance to the disease might be inoculum level means were detected for discrete stripes ultimately coalesce, overcome at high inoculum levels. This both percent infection and grain yield, causing necrosis and premature senescence research was initiated to measure the but year means differed only for percent of foliar tissue. Grain yield may be responses of six genotypes ranging in infection (Tables land 2) . Increases in reduced as much as 70% in extremely susceptibility to C. gramineum to varying percent infection became progressively susceptible winter wheat genotypes (10). inoculum levels, smaller, whereas average grain yield Mathre and Johnston's oat kernel inocudecreased with increasing levels of lation technique (9) has been used to eval-MATERIALS AND METHODS inoculum (Table 1) . Percent infection was uate genotypes for their reactions to C.
Six winter wheat genotypes, Lenore greater at comparable inoculum levels in gramineum. Genetic differences as mea-(CI 17726), Winridge (CI 17902), Marias 1983 than in 1984 (Table 1) . Across all sured by yield reduction have been ob-(CI 17595), MT 7579, PI 094424, and PI genotypes, grain yields were nearly the served (6,10). Although a constant amount 278212, were chosen to study genotype same in the two years for the 0-and 30-g of inoculum has been used in all trials, responses to increasing inoculum levels inoculum levels ( differences among genotypes and inocuinoculated rows. Percent infection between percent infection and inocuum lum levels in explaining variation in grain increased linearly with increasing level for all six genotypes. The relationyield and percent infection.
inoculum level for all genotypes except ship, however, failed to account for all A small amount of infection (<5%) (Fig. I) . This probably was highest in Marias and lowest in PI counted for 64 and 78% of the variation in represents contamination of seed during 094424 and PI 278212 at all inoculum percent infection for PI 278212 and PI planting operations and/or lateral levels (Fig. 1) . 094424, respectively (Fig. 1) . Part of the movement of the pathogen from adjacent A statistical relationship was observed variation in percent infection may be because pathogen presence may not always be expressed as visual symptoms, partic- Table 1 . Effect of inoculum level of Cephalosporium gramineum on percent infection and grain ularly in genotypes with some resistance.
yield of six winter wheat genotypesa at Bozeman, MT, in 1983 and 1984 The range in grain yields among the six Percent infection Grain yield (mg/ha) genotypes was similar at all inoculum Inoculum levels (Fig. 2) resistance and tolerance into the same aspects of the ecology and pathology of Phytopathology 64:702-705.
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